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(54) 

(57) A sintered porous composite sheet, comprising 
an A/B-component layer in whic h A-component having 
easily fusible properties and B-component having rela- 
tively higher thermal stability as compared with A-com- 
ponent coexist in a sintered state. A-component can 
comprise a hydrophilic material, B-component can com- 
prise a hyd rophobic material, and A-component and B- 
component can contain a common mater ial comprising 
an easily fusible material. The porous composite sheet 
has advantag es that it has moderate air- or moisture 
epermeability and is excellent in drapabilit y: and is most 
suitable to a material for sanitary or medical wares. 
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Description 

Technical Field 

The present invention relates to a novel sintered porous composite sheet having multilayered structure, more par- 

^^f^STE P0 TT P ° Site Sh6et "•** h3S 3 pr0per air-permeability or moisture permeability and 
.s excellent ,n drapabihty. This sintered porous composite sheet is useful as a top or back sheet for a sanitary article or 
a h gh performance matenal for a medical application, etc.. in which the permeability of said composite sheet to * or 
nSTE T UQ T1 S J*** ^ the water -P ermeabili *y ^reof by a combination of a hydrophobic laye^and 
pclous SrJpS s^eet preS6nt invention also relates to a ™<hod of producing such sLered 

Background Art 
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Generally, sheet articles having a porous structure are classified into the following four groups according to the 
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Pore Size(nm) 


Materials 


Performances 


0.01-0.1 


Gas-Barrier Rim 


Gas Permeability 


0.1-1.0 


Film Filter 


Water-Vapor Permeability 


1.0-10.0 


Meltblown, Flash-spinning Web 


Biobarrier 


10.0-100 


Conventional Nonwoven Fabric 


Porous Articles 


100-1000 


Perforated Nonwoven Fabric 


Perforated Articles 
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Among these porous sheets, the ones having a pore size of about 10 M m or less are generally referred to as "micro- 
porous matenals". which are produced according to a special technk,ues for iormnhi^luTailn^Z 
method a phase separation method or a method which comprises adding an inorganic powde in a high concfnSon 

a £ TTT a d i ection; ■ nd are widely app,iaj ,0 special ,iKers - *^^!SI!S 

iT^rt ^trirZ 5 US6d 3 ! COmpOSiteS Which 3 nonwwen *** and/w a fabrfc are used 

Sen^fT 6 P ° r0US ^ * 3 Si " 9le substance ' and »»" a P«*lem in 

Furthermore, as another method, a method is considered which comprises first forming a porous sheet havino a 
redely large pore-s.ze. and then hot-crimping into a film to increase the density thereof so as to provide a St* 
. ^ * "l Prir 2' e P ° SSib,e t0 ° btain 3 micro P° rou * by applying ideas for producing, for eX 
25, J2£ ( JT* t* * ,a,ned by mattin9 and pfeSSin9 a refined « 00 *P U »» toer : a high-temperature and 
*SZ?T PTeS T 5 "'I? T Urethane ,0am » 3 ^eti'-Paper-like sheet which is raided pressing 

and ho -cnrrpng a dry-formed sheet of f lash-spinned fibrils of PE/pp or a wet-formed sheet of a synthetic pu£JS 
original condition, and further by selecting the conditions thereof 

Hr Jf™ » n ' 5^ K0KA ' (Laid -°P en ) No - 14023/8 9 ^closes a method of producing a porous sheet by 
drawing afrfm iwhich comprises a crystalline polyolefine resin, a rubber-like pdymerarri an inorganic fil^hot-crirming 
sad oriented Mm into a mesh-like sheet; fixing said mesh-like sheet; and thermal contracting the same 

However, a porous sheet according to a conventional method as mentioned above is generally hard and easily 
turns to . fragile one ,n the form of a sing,e body. Therefore, such a porous sheet is not satisfactory L a NgS per^rm 
ance matenal which is required for the application thereof to a sanitary article, a medical article etc 

Furthermore. What is obtained according to a method disclosed in Japanese Patent KOKAI No. 14023/89 has a 
suSceTa I^Sta M Charat6riCtiCS th6re0f ' beC3USe il iS and direct, y affected ^ the ununiformrty of the 
ch '! If" < 5! aCt ° f 5 e Pr6Sent inVen ' i0n ,0 pr ° vide 3 high-performance porous sheet in which the defect of a porous 
aS.1 SrSJSff JE.' COnVent, '° nal ^ 38 ab0V6 iS diSSOlVa1 ' WhiCh iS app,icable t0 a "«»ry 

It is another object of the present invention to provide a method of producing such a porous sheet. 
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picHngnrA nf the Invention 

According to the present invention, a sintered porous composite sheet is provided, which is characterise 1 by com- 
prising an A/B-component layer in which A-component having easily fusiWe properties and B-component hav,ng h,gher 
thermal stability as compared with A-component are sintered together and coexist. . 

When a layer comprising A-component and a layer comprising B-component are smtered together so as to produce 
an /^component layer, such conditions that the compositions of part of said layer compnsmg ^fmP^ancVbr 
sai UayeTconprising B-component are left in their original condition are selected so as to form a suiter* I porous com- 
Se sh^^inglo-layers or three-layers structure, in which a layer which has eas, '^' ble P^'^ COn " 
Ks of A-component only and/or a B-component layer which consists of relat.vely higher thermal stab.lrty are left _ 

Furmermore, according to the present invention, a method of producing a sintered porous co^te sheet^ *ar- 
acterized in that a first porous layer and a second porous layer are superposed. sa.d f.rst layer hav.n eas. y fuable 
pSe Ss and comprising A-component said second layer comprising B-component ^ 
Ability as compared with A-component; and said first and second porous layers are thermal treated I under pr essure 
Sunder such temperature conditions that A-comoonent is hot-motten whi.e said B-component .s stab leso a to me. 
Component and move the same into B-component. followed by cooling and sowing the same aye 
comprising an A-component layer which is molten and resolidified, an A/B-component layer, and a B-component layer 

having low thermal deformation are formed. , „^ .„ &. at 

Moreover, according to the present invention, a composite sheet having water-permeab rty. chararte ^dnlhat 
said composrte sheet comprises a first layer comprising a hydrophilic material and a second layer wh,ch .s posfoned 
so as to be adjacent to said first layer; 

said first layer and said second layer contain a common component comprising an easily fusiblernaterial; and 
said M layer and said second layer are bonded to each other at sintered sites which are formed by mutually s.n- 
25 tering said common component which is contained in both layers. 

whereby said composite sheet has water-permeability at said sintered sites. 

The sintered sites may be formed substantially all over the surface of said composite sheet, or may be formed in 

any rr m tn^ 

fusible properties Furthermore, bicomponent fibers in which an easily fusible component .s used as ■>^« d " 
component having higher thermal stability as compared with the sheath is used as a core, can be advantageously used 

as the common material. . . . rtl rfaP 

Furthermore, according to the present invention, an absorbent product compnsmg a l ^ d "'^ ern l e ^! r 0 c ^; 
sheet and inner-aheet on the opposite side of a body, and an absorbent which is posrt.oned between sa.d outer sheet 
and signer sheet, wherein 3d inner-sheet comprises the water-permeable compose sheet as mentioned above 

iS ^Thefendamental ideas of the present invention are the application of the principle that a P*"^^^ 
hot-pressed so as to form a porous sheet, and is entirely different from the invention as d>sclosed ,n Japanese Patent 
40 KOKAI (Laid-Open) No. 1 4023/89 in applied means and mechanism. 

Namely, according to the present invention, a structure is employed, in which two porous tayers. each of wNch has 
a porous structure and comprises a raw material having different fusible propert.es. are comb.ned so as to 'nf Hfrate at 
TeaTpi of a low fusible layer, i.e. a porous layer which has easily fusible properties into vads of a porous teyerwhch 
has higher thermal stability, in a melting state; and are bonded to each other by press.ng for jom.ng. f dtang. and cooi.ng 

45 ,0r, Ac^ding^ 

isobtSbyse,ecting materials v*ich two porous layers comprise 

so enumerates part of the optimum uses of functional composite sheets which are obtained dependmg on the deferences 
of the finances, surface-activities, etc. of used constitutive-fibers. 
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Table 1 



Materials Constituting Porous First 
Layer 


Materials Constituting Porous First 
Layer 


Functional Materia) Obtained by Sin- 
tering 


Up to O.OId PP/PE Microfibrils 

Up to O.ld PP/PE Extra Fine Fibers 

Up to 1d PP Spunbond Nonwoven 
Fabric 

PE/PET-Bicomponent-Spunbond 
Nonwoven Fabric 


Hydrophobic, Water-repellent 
Cotton-Spunlace Nonwoven Fabric 
PVA Sponge 

Thermalbond Nonwoven Fabric con- 
taining Of Absorber Product 
Hydrophilicated PE/PET-Bicompo 
nent Fibers 


Waterproof Material Having Air-Per- 
meability and Moisture-Permeability 

Surgical gown Having Biobarrier 
Property 

Dustproof Controlling Material 
Surface Materia) 



Fundamental requirements for obtaining a sintered porous composite sheet having such functions will be consid- 
ered as follows. 

The fundamental requirements of the present invention lie in that both two layers to be bonded are porous; and the 
first layer can maintain a microporous structure owing to the porosity thereof at the binding sites said two layers even 
after fusible, while A-component of the first layer in a melting state infiltrates into a large number of voids of the second 
layer so that the voids are filled with A-conrponent. whereby what is called sintered-form portions of both A-component 
and B-component are formed. 

In order to maintain dimensional stability without losing the porous structure of B-component and without causing 
thermal contraction, etc. when A-component is heated to a sintering state, if the heat stability of A-component and B- 
component are represented by. for example, the difference between melting points thereof, or the difference between 
thermal decomposition tenperatures thereof, the difference between those of A-component and B-component is desir- 
ably 30O°C or more, more desirably 50O°C or more. 

As easily fusfole materials which are A-component and satisfactory for such conditions, for example, polymeric 
materials such as PE, PP, PET and derivatives thereof, SEBS, SIS. SEPS; and the combinations thereof are enumer- 
ated. 

On the other hand, as slightly fusible or non fusible materials which is suitable for A-component, cellulose; poly- 
urethane; P.V.A.; polyphenol; polyacrylonitrile; polymeric materials such as polyester or nylon which has a relatively 
higher melting temperature in combination with A-component; polymeric materials such as derivatives thereof, and the 
combinations thereof are enumerated. 

In the present specification, the term "porous material" means a material having an apparent specific gravity of 
0.2g/cm or less, preferably 0.1 g/cm 3 or less. However, as it may become difficult to hot-melt and compress a material 
having an apparent specific gravity of 0.02g/cm 3 or less, it is necessary to pay attention. 

As a preferable form of the first porous layer, for example, a meltdown nonwoven fabric, a wet-formed sheet of a 
synthetic pulp, a foam extruded net, molten extruded high-f forillated net, a spunbond nonwoven fabric, a nonwoven fab- 
ric by card web method, or a sheet material which is obtained by any combination thereof is enumerated. 

On the other hand, as the second porous layer, a foam sheet; a wood-pulp sheet which is formed according to air- 
laid method; a fiber mat; tissue paper; rayon or cotton-web; a cellulose web which was made into a CMC; a polyacrylo- 
nitrile-fiber web which was partially hydrolyzed; a synthetic-fiber web such as polyester or nylon, which has a relatively 
higher mert-concentration in combination with A-component; and a mixed material thereof are enumerated. 

A combination of said first layer and said second layer is selected and used according to the purpose thereof, and 
in particular, a combination of a first layer comprising a hydrophobic material and a second layer comprising a 
hydrophilic material is most suitable to a raw material particularly for a sanitary article and a medical article. Namely, a 
composite sheet having common binding sites has properties remarkably excellent in water-permeability, wherein said 
binding sites are formed by mutually sintering a common A-component comprising an easily fusible material which is 
contained in each of said first and second layers. 

In a sintered porous composite sheet of the present invention, heating and pressing are required so as to sinter a 
first and second porous sheets, while according to the grades of the sintering, the following three modes can be 
employed: 
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(a) a mode that a first porous layer is made into a film so as to form three layers comprising an A-component layer 
S^cSnent mixed layer anS a B-component layer; and A-component is distributed so as to be divided ,nto a 
^S^7Z«ii»«* only which is left as it is. and an A/B-component layer in which part of A-compo- 
Sis sS21 the B-cSTmponent layer, while the rate of A-component to shift into the f™^***£» 

5 erably 50% or more by weight of A-component in the initial A-component layer, more preferably 70% or more so as 
to form the A/B-component layer; ,. „ ((> 

(b) a mode that almost all of A-component in a first layer is shrtted into the B-component layer as i a second Mayer so 
as to form a sintered composite sheet comprising an A/B-component layer and the B-component layer, and 

?c) a mclSrnost aHof an A-component layer in the first layer and almost all of a B-component layer in the f ■ st 
to Lyer arVmlxS with each other so asTo form a sintered composite sheet comprising an A/B-cornponent layer only. . 

An important matter in the present invention is that as a matter in common to any modes of the above-mentioned 
it* ml and (c) A/B-component layer in which A-component and B-component coexist lies. _^ JU 

Means to'tan^ s^ered structure in which A/B-component coexist are divided broadly into a method by wh,ch 
„ the ^-co^onem laye'r and the B-componen, .ayer are superposed on each other. ^^^^Z 
hot-molten so as to be infiltrated and pressed into the B-component layer; and a method by which f .rst the A/B-compo 
nent layer is formed, and in that state thereof the A-component layer is sintered and pressed for jo.n.ng. 

Rriaf Description of Drawings 

20 Figure 1 is a schematic diagram of a process in which a sintered porous composite sheet of the present invention 

Fig P urt Stat schematic diagram which illustrates the transition of two layers in a process in which a sintered porous 
composite sheet of the present invention is produced. 

Figure 3A is a schematic diagram which illustrates a process in which a sintered porous composite sheet of the 
present invention from different materials is produced. «ihDrc are 

Figure 3B is a schematic Nonwoven Fabric diagram which illustrates a process in which bicomponent fibers are 
used so as to produce a sintered porous composite sheet of the present invention. 

RgSe 4 fe a hematic diagram which illustrates a method of testing bio-barrier propert.es of a sintered porous 
30 composite sheet of the present invention. l^,^^™^ 
Figures 5(a) to 5(d) are schematic diagrams of a process in which a sintered porous composite sheet of the present 

FTu^eSfto^c^e plan views which illustrate a first embodiment of a sintered porous composite sheet of the 
present invention. 

Figure 7 is a plan view which illustrates a second embodiment of the present invention. 
Figure 8 is a partial drawing of a longitudinal section of Figure 7. 
Figure 9 is a plan view which illustrates a third embodiment of the present invention. 
Figure 10 is a partial drawing of a longitudinal section of Figure 9. 
Figure 1 1 is a plan view which illustrates a fourth embodiment of the present invention. 
Figure 1 2 is a perspective drawing of elements on larger scale of Figure 11. 
Figure 1 3 is a longitudinal section which illustrates a fifth embodiment of the present invention. 
Figure 1 4 is a perspective drawing of elements on larger scale of Fig. 13. 
Figure 15 is a sectional view of elements of an apparatus for producing a sintered porous composrte sheet as 

F^ ^teTsVhtmatic diagram which illustrates a change of states before and after water-absorption of a sin- 
tered porous composite sheet as shown in Figure 13. 

Figure 1 7 is a longitudinal section which illustrates a sixth embodiment of the present invention 
Figure 18 is a longitudinal section which illustrates a seventh embodiment of the present invention. 
Figure 1 9 is a plan view which illustrates an eighth embodiment of the present invention, 
so Figure 20 is a longitudinal section which illustrates a ninth embodiment of the present invention. 
Figure 21 is a longitudinal section which illustrates a tenth embodiment of the present invention^ 
Figure 22 is a longitudinal section of elements of a water-permeable composite sheet of the embodiment of F.gure 

Figure 23 is a longitudinal section of elements of a water-permeable composite sheet of the embodiment of Figure 

55 Hgure 24 is a longitudinal section of elements of a water-permeable composite sheet of the embodiment of Figure 

Figure 25 is a longitudinal section of elements of a water-permeable composite sheet of the embodiment of Figure 
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14. 

Figure 26 is a longitudinal section of elements of a water-permeable composite sheet of the embodiment of Figure 

Figure 27 is a perspective drawing of a product in which a sintered porous composite sheet of the present invention 
is used. 

Figure 28 is a longitudinal section of Figure 22. 

Figure 29 is a longitudinal section of a product in which a sintered porous composite sheet of the present invention 
is used. 

Figure 30 is a schematic diagram which illustrates an embodiment of Figure 16. 
Figure 31 is a schematic diagram which illustrates an embodiment of Figure 17. 

Figure 32 is a plan view of a non-returnable diaper in which a water-permeable composite sheet of the present 
invention is used. 

Figure 33 is a schematic longitudinal section at line Y-Y of the diaper shown in Figure 32. 

Figure 34 is a longitudinal section of elements of a water-permeable composite sheet of an eighteenth embodiment 

of the present invention. 

Figure 35 is a longitudinal section of elements of a water-permeable composite sheet of Figure 6. 

Figure 36 is a plan view which illustrates an absorbent product according to a working example of the present 

device. 

Figure 37 is an enlarged sectional-view of the absorbent product shown in Figure 1 . 

Figure 38 is an enlarged sectional-view of elements of the inner sheet shown in Figure 1. 

Figure 39 is a perspective drawing which illustrates an absorbent product according to another working example of 

the present device. 

Figure 40 is a plan view which illustrates the absorbent product shown in Figure 39. and 
Figure 41 is a sectional view of the essential part of the absorbent product shown in Figure 7. 

Best Mode for Carrying out the Invention 

Hereinafter, a porous composite sheet of the present invention will be concretely explained by making reference to 
drawings. 

In the present invention, as modes by which an A/B-component layer in which an A-component layer and a B-com- 
ponent layer coexist is formed, the following modes can be employed: 

(1) Mode according to which an A-component layer and a B-component layer are laid on top of each other so as to 
form an A/B-component layer; 

Figure 1 typically illustrates changes to a sintered state, in which a first porous layer, i.e. an A-component layer 
(201) and a second porous layer, i.e. a B-component layer (301) are heated under pressure in a state in which the 
first and second layers are laid on top of each other (see Figure 1 (a)), so that A<omponent only is molten, whereby 
the A-component layer (201) is infiltrated into the B-component layer (301), so that a structure in which three layers 
of A-A/B-A coexist (see Figure 1(b)) is first formed. When the melting and infiltrating are further advanced, said 
structure results in a two-layers structure of A/B-B (see Figure 1(c)). By way of such processes, a molten layer of 
A-component and B-component (401) are produced, so that a monolithic porous sheet (100) is formed. 

Figure 2 typically illustrates a progression process into a sintered structure. In the step (a) of Figure 2, an A- 
component layer and a B-component layer are merely laid on top of each other, and maintain the initial thickness 
(represented as 100) thereof, respectively. Then, when both are heated while pressed in the direction of the thick- 
ness, the decrease of the thickness of the A-component layer is remarkably decreased due to a thermal deforma- 
tion of the constituents thereof (see the step (b)), although the decrease of the thickness of the B-component layer 
is a little. When a further heating is carried on in the state, A-component begins to infiltrate into the B-component 
layer (see the steps (b) to (d)) while the A-component layer is further pressed, and the A-component layer is finally 
substantially exhausted, and in the step (e) an A/B-component layer and the B-component layer only are left. 

The present invention includes a layer structure such as is obtained according to each step from the step (c) 
to the step (e). An example of changes of the apparent specific gravity and thickness of each component layer at 
each step are shown in the following Table 2. 
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Table 2 



w 







A 


B 


A+B 


Step 1 A,B 


Specific Gravity 


0.07 


0.10 






Thickness 


60 jim 


100 jim 


160 jim 


Step 2 A,B 


Thickness 


35 um 


95 am 


130 jim 


Step 3 A.A/B.B 


Thickness 


30 jim 


90 am 


120 jim 


Step 4 A.A/B.B 


Thickness 


10 am 


90 am 


100 am 


Step 5 A/B.B 


Thickness 


0 jam 


90 jxm 


90 jim 
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(2) Mode according to which a structure in which A-component and B-component are coexist is prepared, and the 
structure is sintered to a B-component layer; 

In a sintered porous composite sheet of the present invention, H is necessary that part in which A/B-component 
coexist is integrated with a B-component layer, so that said composite sheet must have the same function as that 
of the above-mentioned structure in which the A-component layer is shifted into the B-component layer. 

(2)-1 Mode according to which an A-component layer and part of a B-component layer are entangled so as to 
form a structure of A/B and B, and the part of A/B is sintered together; 

In this case an A-component layer and a B-component layer are laid on top of each other at the step of a 
raw material sheet, and the A-component layer is entangled by a needle punch or a high-pressure water- 
stream so as to form a multiple-layer having a (A/B)-B layer-structure in which the form of an A-(A/B)-B layer- 
structure is also partially contained, and the multi-layer is heated and pressed under melting conditions of A- 
component so as to obtain a sintered composite of the present invention. 

(2)-2 Mode according to which a mixed web of A-component and B-component is entangled with a B-compo- 
nent layer; 

When different fibrous webs are used, a mixed web of A-component and B-component is formed as an 
A/B-component layer (a first layer), and may be entangled with a B-component layer (a second layer) by a nee- 
dle punch or a high-pressure water-stream so as to obtain a composite sheet having a two-layer structure of 

A process of forming a sintered structure as explained in the above items (2)-1 and (2)-2 is shown in Figure 
3A In this case an effective binding can be provided by making A-component coexist in a B-component layer, 
wherein it is important to consider the mixing ratio (A/B ratio) of A-component to B-component so as to mam- 
tain the difference thereof between the first layer and the second layer. The A/B ratio of the first layer is 0.5 or 
more preferably 1.5 to 5.0. while that of the second layer is 1.0 or less, preferably 0.5 to 0. When the A/B ratio 
of the first layer and that of the second layer come close to each other, for example, the design that heating is 
carried out merely at the side of the first layer while an apparatus having a cooling function is provided at the 
side of the second layer is desired. 

When the A-component layer is rapidly molten, contractions by a volume change are rapidly caused, so that 
creases and/or non-homogeneous portions are liable to occur. Although it is also possible to provide a surface 
structure by intentionally utilizing the occurrence of such contractions, generally it is desirable that the surface is 
homogeneous. In order to prevent the occurrence of contractions as mentioned above, a treatment comprising the 
two steps of pre-thermal compression bonding and sintering is effective, while a mode according to wh.ch a struc- 
ture of the A/B-component layer and the B-component layer is previously formed, and then sintering treatment is 
carried out is an effective one for stabilizing the shape. 

(3) a mode according to which bicomponent fibers having A-component and B-component in one fiber are used as 
a material so as to form a first layer ard a second layer, and both layers are sintered together so as to form an A/B- 
component layer- When a bicomponent fiber comprising a sheath which comprises an easily fusible component (A- 
component) and a core which comprises a slightly fusible component (B-component) is used, even if the sheath is 
molten the structure of the core is maintained, so that heat contractions which occur with thermal treatment are 
also decreased, and productivity is also improved. A combination of a sheath/core is exemplified as follows: 
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Core 


Sheath 


PET 


PE 


PP 


PE 


PET 


Easily Melting PET derivatives 


PP 


EVA 



An example in which these bicomponent fibers are concretely utilized will be shown; for example, the first layer is 
formed from a web comprising a sheath/core fiber of PE/PET, while the second layer is formed from a fibrous web com- 
15 prising 50% of PE/PET and 50% of rayon. The first layer and the second layer are superposed on top of each other, and 
sintered together at a temperature of the melting point of PE or more, and thereby a sintered composite sheet of the 
present invention can be obtained. Relations between the first layer and the second layer are that generally the first 
layer contains A-component in a relatively large amount, and the second layer contains B-component in a relatively 
large amount, so that a constitution in which the second layer has a relatively higher thermal stability is provided. 
20 However, such relations between the first layer and the second layer are also obtained by using materials having 
the same constitution as each other, which will be explained, for example, by enumerating an example in which the 
above-mentioned bicomponent fiber is used as a material. Namely, a spunbond comprising a fine hydrophobic PE/PET- 
system bicomponent-fiber having a fineness of about 2 deniers is prepared as a first layer; a mixed web comprising a 
PE/PET-systern bicomponent-fiber and a different fiber(s) is prepared as a second layer, wherein said bicomponent- 
25 fiber has a fineness of about 4 deniers, and. is treated with a hydrophilicity-providing agent; and both layers are laid on 
top of each other, and heated and pressed from the side of the first layer, and thereby the PE component is shifted from 
the side of the first layer to the side of the second layer, so that a composite sheet which is sintered in a state close to 
adhesion can be formed. 

A process for forming a sintered structure as explained in the item (3) is shown in Figure 3B. 
30 In a first typical example in which the characteristics of the sintered porous composite sheet are used, the charac- 
teristics that the composite sheet is water-resistant while infiltrates air and water-vapor, which is caused by a micropo- 
rous structure thereof, are utilized. Thereby, a water-resistance up to about 500 mmH 2 0 which is practically warrantable 
is easily provided, while a high water-resistance at the same level as that of a homogeneous synthetic-resin film is not 
provided. Furthermore, air-permeability thereof is far excellent as compared with the level of what is called an air-per- 
35 meable film, and is larger than 1 00sec/1 OOcc. 

In this specification, an estimation of water resistance and air-permeability is carried out according to the following 
methods: 

Water Resistance (mmH 2 0): JIS L1 092 (Low Water-Pressure Method) 
40 Air-Permeability (sec/100cc): JIS 81 17P (Gurley Method) 

In order to sufficiently exhibit these merits, it is preferred to use a hydrophobic fiber having a fineness as small as 
possible, what is called a microfiber-web, as an A-component layer, while a material having high water-repellency 
should be used as a B-component layer. 
45 Such a sintered sheet is an optimum raw-material for uses such as backsheet s of napkins, outdoor-sports wears, 
crease-resistant wears and diapers. 

A porous composite sheet of the present invention has a wide range of application. 

For example, a raw material having a microporous structure as mentioned above can be naturally utilized also as 
a biobarrier material, while for uses for which biobarrier properties are necessary, a high water-repellency of the surface 
so rather than water-pressure resistance, as well as air-permeability are desired, in addition thereto, a high sweat-absorp- 
tion power of the surface is desired. 

An estimation of biobarrier properties is represented by results which are obtained according to a method as shewn 
in Figure 4. Namely, a test specimen was put on the opening of a glass bottle which contained a bacteria dispersion at 
a height of 1 50mm, a petri dish was put thereupon, the whole was inverted and was still stood for a period of 0.5. 1 and 
>5 6 hours, and thereafter, the petri dish was removed, an agar was injected thereinto, and the bacteria was cultured at a 
temperature of 30°C for a day, and colonies were counted. 

Used Bacteria: Serratia Marcescens IFO 12468 (0.48 fim) 



'DOCtO- <EP OBd1156Ai J_> 



8 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



EP0 841 156 A1 

Pseudomonas Diminuta IFO 14213 (0.2 pm). 
Bacteria Dispersion: ^ ^ ^ ^ ^ ^ ^ ^ Djluted ^ physiological Brine to three times 
Bacteria Concentration: Approx.10 6 /ml. 

,„ to e**« these biobame, propels. » ^ "^SS^ 

*" Sirt^SS^ampIc in which the techniques of the sintered porous composite sheaf are used. the compos- 
it, sheet is utilized as the surface sheet ol an l^"*..,.. as the absorbent product, absorbing 

As irrtortant elements tor estrmat.no th. furfflon of the OTU * ™ Oon-enLally. it has been 
speed, and one-way waW-absoibrng pfopert.es wt»ch do ™" e ^.^^ parties. How- 

said that a «ry thick stnrclure is nece^y f«such a raw maend JJJ^^J^ watiaA*, sheet 

the form of a relatively thin layer is prepare ^^S^ZmMI^k «* ""»««• **> •*> B ' 

e»amp,» a spunbond comprisin, >?»^^J^Z%*£~!^™"™ 
are drawn in a cross direction and.namachned.red.on. riiW>>> fabric such as Wen- 

put u^on an A-component layer (202). Namely ^ RgjnSW sha*s "e st^h« ^^^^Sy to the 

component layer (202) which .s an aggregate of f me fibers, wherem ^ - d t of ^ A<omp onent 
A-c^ponentlayer^.Rg^^ 

which has come like a hydrophobic film, the sheet very ^ J Uh«upon the water-drop is almost 

component layer (302) which is a tower property of the sur- 

(1) blood-absorbing sheet material: 

. suraical tray, tray for removing drains for meat; and 
. S!5^ <*> r ophthalmology, or for cerebral surgery) 

(2) sanitary material: 

. diffusion sheet or surface material of a physiological article; 
• surface cover material of a tampon; and 
. diffusion sheet or top sheet of a diaper. 
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(3) lint-free wipes. 
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The above has been explained about when a sintering-treatment is carried out all over the surface of sheets while 

5 3 IT? "T? C °,T Site Sh6et havi " 9 partially a ' ntered area als ° *™ * "road u«Mj^^*SiSh 
5 which a first hydrophobic porous layer and a second high water-absorbing porous layer a^e pS 2 * 
eac^otherhasexcellent merits asam^ 

oositeE TSSTJS^"^ °? interin9 ,reat6d ar6a(S) - A COnstitution such as a PO^s com- 

posite sheet (100) .n which a sintered area (403) is formed all over the surface as shown in Figure 6(aV a sintered 

h^sTo^S^ 

Z^T^ZT^l ^^SSffi in ^ many sintered areas ™ are 

As further other embodiments, a sintered porous composite sheet (100) in which many sintered areas (404) ar* 
wh,ch are la.d on top of each other; or a porous composite sheet (1 00) in which many sinter* arS JfZSZl 

» Besides, a structure in which many small sintered areas (406a) in the form of dots, and sintered areas MOfib) eae h 
o wh,ch « larger than each of said sma.l sintered areas (406a) and in the form of. for exXfandSot arc 
arranged accordmg to a proper distribution as shown Rgures 1 1 and 12 can be employed 

tr a J2 JT t '° *" """ST* What is ca,led a <> uiltin 9 P rocess is ^°id.' in which a top sheet and a 

tonsfer sheet are incorpora ed .nto one. In the quilting process, generally a binding in the form oU iferolovld 

on r^rmofe 3rea *" " ** t0 ^ ^ ^ a Sma " « has to *«• a " ar^atg a SmeS 
A sintered porous composite sheet having a structure in which partial sintered areas are arranoed armrriinn = 
pr ? er d^ribution as shown in Rgures 7 to 12 speedily inflates and absoT^fs £1 a 5h72ES arJaT w£i.e 

th. !?? aS i mentioned er above ^e to be further remarkable by in three dimensions arranging the sintered areas and 

As one of uses for a sintered porous composite sheet as shown in Rgures 13 and 14 a too sheet for an ah^rw 
ESS b ? X r P JJ ied - 10 3 ^ I*** 0 * ° f *• ** P°™s layer TO^STSSSS 

US? Tk f 9 ' eSt ' ^ P 0 ^" 5 "*** keep in touch •» sWn ^always kept i^lE^ESSE 
areas thereof have a large water-permeablity because the first hydrophobic porous layer (20^^^^ 3 : 
w,th tte second hydrophilic porous layer (307) containing a cellulose material as shownTpWe ulSS^^SZ 
which,* gathered in the wave-trough is speedily infiltrat* into the second po^^iJST?^ 

exalli n a ; r ^r 0 ^r CO, ^ te ^ Sh ? et haVin9 SUCh 3 Structure can be obtained wording to various method For 
ISTul ^ S'! 15 ' the ,ifSt P ° r0US ' ayer (207 > is stuck fast to * roll (41 1) on wJose pertohe^suSce a 
channe (41 la) .s prowded by means of a suction or the like, so as to deform into a wave-sh°Lj ?S it* 
porous layer (307) is .aid on top of the first layer; and thereafter, both .ayers are srterS togetSr a?Se v^uch 
ar^of thehrst porous layer, so that a sirnered porous 

r V07^ 

S h°z e n r F as a 'tis;' 5 ■S 0- ? * e thickness of non - sintered a ' eas <* *• «* p °™ ^^5122 

A sintered porous composite sheet as shown in Figure 13 can be used as a comdete sh**t iii« u ^ 

en, b* y , when combined with a liquid-permeaUe sheet (501) .aid on thet TiZSZ E£JZ^<^ 
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shown in Figure 17(a). wherein the second porous layer (307) acts as a top sheet, the second porous layer (307) as an 
absorbent body and the liquid-permeable sheet (501) as back sheet sjnce ^ 

(502 ) »t«n each ot the spaces formedj by 2 ^»e£lynteric absent (602) is added 

tern ol a continuous line lending along me B "^na^^o^e ^va «w ^ P^ ^ ^ ^ 

absorbent body. ^nrrwimatdv round dots aligned in a line with suitable intervals. 

^ pcous opposite sheet a h*^,* ^ " «^S^.1Si£SSi - 

therebetween. „u«„./iimha«ina areas where f irst hydrophobic porous layer (211) 

Figure 23 shows a water permeable composrte sheet (1 W^" 9 ™**™^ ( £ 12) ^s, in a stripe. Fur- 
and se 9 cond porous layer (31 1) east independently. '^^^^SSXf^ «**« 0"> existe 

as PE/PET bicontonam spun-bond "S^i^^o*" «8 surface, and then sintering 
torn, a net and then subiected to a treatment tor <™»%Xt£X*£<* the PE net used in those sham 
,oo«he,. Figure 26 shows a water-pe, i"**"?*" a^XS iSTStS. as a secor* layer. In «se that 

but it tends to decrease the water permeability. « ftrmoah ip eomnosite sheets having different properties by 

ad^re^r^^^ 

a suhable propers for th. desired !» the sintered portion thus Wnted 

JUSSS:! STJTSS EE^S is ^.ed to the « layer ., * seo^ 

'^Hereinafter, working examples of the present invention will be explained. 



Examples 
(Example 1) 

Combination of First Hydrophobic Layer and Second Layer: 
Prapor ptinn of A- ^"r™ ont and R-Cnmponent Layer 



A PE-made m*»c«n «n » <™^£Z%2^Zttm^ 

and an apparent sped* gra»Hy of ^^^^f^^Zt^: having a thkkness of about tmm 
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weight of SOg/m*. and an apparent specific gravity of 0.05g/m3) was prepared. 
Conjugation and Sintering lament of A-Pnmnnn,nt , ^ ^ P -^- rrnrnt 

perature of 160O-C under ^^f^S^L^T^T^ ^ 3 heat ,reatment was carried °« * a tern- 
a hot plate thereon. As es5° h ^SSS^ ^t by USin9 3 press •**"»"« ^ving 

pressed to about 0.8mm. 0thly Came t0 be ,n a ,,lm *«*• 50 a composite sheet which was 

Characteristics of Sintering Treated Ar^ iac 
A-comSaye!^ 

Method) was about zero, while that of a J^^m^ZT^^ 1 °* ( Low Water " P ^ure 
apparent specific gravity of O.OSg/O.Sg/cm*. ^ 3 stance of 100mmH 2 O, and an 



(Example 2) 

20 Combination of First Hydrophobic Layer and Second Layer: 
Preparation pf A-Comnonent I ayor B -Cnm^n^ I ^ 

hand, as a B-component layer, a S^JTS^ffiST l"^, 0 - 08 ** «« s P«P«d. On the other 
ertJes was prepared, which has an a P paS„ t S J * S SSS" 9 T^ 0 "* ,0amin9 pr0p " 
surface-tension of 75°C. ^ O-OSg/crrr^, a thickness of 3mm and a water-drop 

■Conjugation and Prehotpre~ nf A-Cnrnnon^ , ^ and 5.0^^ , yrr 

being chrome- P .ated and satin-finish^ 3 f^' the SUrface 0f ro " 

which was flat and chrome-plated, artfwasprov^ 

an A-component layer and a B-component layer vS were i. J^ 5 ^^ 3 ^^ 5 ^ 

A-component layer and said Bi^Z^lS^^S^^T ? "* " H Si ""* h 0W. «U 
A-component layer at a rate of 3nZn. at a S^dSSSSS^ S f? temperature of 16 °0°C of the 
at a heated side. As a result, a nonwoven fabr c haS i 52Iw5 ^ ' " 1,16 A - com P° ner « 'ayer was arranged 
ponent. so that a prehot-pressed ^ 
sheet was 20mmH 2 O or less. ,m * ,lte - The water-pressure resistance said 

Sintering Treafrnanf 

^ «** 31 3 - 

face was in the form of a smoothlS^ <* 0& ™- whose sur- 

■ncreased ,o 300mmH 2 O. and a coT^T^T^^^. resistance * ■* — was 

so (Example 3) 

Sintered Sheet Combined with Cellulose Sheet: 
55 P^Paratipn of A-Cpmppnent I avf>r and R.nnm r ^ t . nyrr 
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silicone separating «« was put thereon, •* the side oi the A^mponent iaye, «Me 

sheet had a thickness of about 1mm. 
^tor-Ahsnrhing p^oriy nf Sinterinn-Treated Article 

Th* ***** — « . -» •# — - 8 ^ '* " 



rs absorbing water. 





• water-absorbing speed 


2sec/l00cc 


20 


• Rewet 


0.1 g or less 



Ap plication t" T ^Y f 9 r Raw Meat 
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Twocasesof,,,^^^ 
steaks were somewhat blood-stained on the unders.de thereof ^JJJ^TSr. ^ ^ a wrap . respectively, 
case, while a QUINOCLOTH was spread in ^fJ^J^^ZTS were compared with each other. As 
and were left as it is in a refrigerator for a ^f°^ 0 ^^^l &e was little difference between the upper 
a result in both cases, no blood was left, and ^^'^^^^ color was changed into white was 

excellent in separating property. 



(Example 4) 

Stretching Sintered Body; 



According to me, to .own me^, an elastic nor^e^ 

a compound having 70 parts of SEBS (trade ^^^^IZp^nX specific gravity of O.OSgytm*. 
as main components, so as to prov.de an A-componen iteyer. ™ w » " a ° w J ht of aog/m 2 ) was obtained, which 
As a B-component layer, what is called a '^ m t ^^^^ said parallel -card web comprises 40 
was prepared by treating a parallel-card ™ k " NSF - PT " madeby DA ' WA 

1 stttdm i n mrrnf - '-^nnnt i n..r.rnnt1 B-rmnnnent 
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heat from the Si SSi^SS.? 1 ™ T?"" * °' 7 °°° C With a remainin 9 

in 9 a?o7a~SS 

composite sheet showed excellent SETfh^ 9 phyS ' Ca ' P ro P erties - Furthermore, this 

recovery factor of 85%. " P ^ 9 nySt6reSIS CUrve after drawin 9 »V 15 0% had an elastic 
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* Apparent Specif ic Gravity " 

* Air-Permeability (JIS P81 17 Gurley Method) 

* Water Resistance (JIS L1092 Low Water-Pressure Method) 



0.12g/cm 3 
30sec/100cc 
400mmH 2 O 



Application of Sinter^ A rticles to Dia per 

for bSE 35 *• ^ Sint8red Com P osite she * * app-ed to a back sheet of dipping type" underpants 

to every one of ten babies were worn so T^^Tt * Sample ' and ,iw pieces of such a sam P'e 

^osignif^ 

touch thereof could be particularly appreciated. ' 6 W6ann9 P r °P srties »e soft 

Application as Ground Fahrjr flf Pan Matorja.1 

glyccT^ ISS^^'S^; 1? f haVi " 9 3 fee,in9 °* C °° ,ness which has amicatincture. 

Application to Operation fllpves or Cap in Whirh Prnrwtiog Ara , , p ,^ 

Since a sintered porous composite sheet accordina to the Dresent Fvamni* » u- u u- l. ■ 

composite sheet was used as an operation olove or caolSrh ! ? P 3 h ' 9h b,obarr,er P«>Perty. said 

ity. and thereby it was observeTthTS ^^SS^!SS^ air -P ermeabili * and 

with that of a conventional rubber glove iTSn^^Z^ wear - comfortabi| fty » compared 
-acteria-permeabi^^ 



45 



50 



Table 3 





Number of Raw Fungus 


Srain 


Pdiminuta 


S.marcescens 


Time(hr) 


0.5 


1.0 


6 


0.5 


0.1 


6 


Example 4 (Sintered Composite Sheet) 
B-Component Layer (Spunlace Nonwoven Fabric) 


<10 2 
10 s 


<10 2 
10 6 


^O 2 
10 8 


0 
10 4 


0 
10 6 


<10 2 
10 8 
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(Example 5) 

Sintering Treatment by Forming A/B-Component Layer: 

5 Preparation of A-r.nmponent La y r and B-Comoonent Layer 

A bicomponent staple fiber (1 .5dx35mm) which comprises PP as a core, and PE as a ^^J^ £ 
prepare a card web of 20g/m* as an A-component layer, while a card web havmg a specrf.c we-ght of 30g/m as a B 
component layer was prepared from staple fibers comprising polyester (3dx54mm). 

w 

F?rrnt^n fff (A^-B-Comnonent La ver 

A web of A-component layer was laid on top of a web of B-component layer, and an AyB-conponerrt layer was 
enta^by a hXessure water-stream, and thereafter, was subjected to a hot air drymg so as to prepare a muto- 

75 layer having the constitution of an (A/B)-B-layer. 

Rin ging Treatment 

The above multi-layer web was subjected to a sintering treatment at a temperature of about 1 80'C by using an iron 
in the same way as Example 3. so that a pliant sintered porous composite sheet was obtained. 

t^ o I a pHina Zone Ut ilising Sintered-Film Surface 

A commercial adhesive tape for a diaper was used, and the adhesive tape and the above sintered porous compos- 
ite ^^S^s^ re-reJse properties. As a resuK. the compose sheet could stand the ronton 

tion of a nonwoven fabric to be used and the sintering-treatment of the components of an absorbent, ^totmwor 
^Ze^oL Q treatment, such a tape landing zone can be formed without applyng a new specal Mm thereto. 
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(Example 6) 

Sintering-Treatmertt with A/B-Component Layer Formation: 
35 Preparation of Mtxeri Web nf A/B-Comoonent 

60 Darts of an easily melting bicomponent fiber (trade name "MELTY" made by UNITIKA, LTD.) as an A-component 
m«^i^K£«£ rayon (1.5dx45mm) as a B-component materia, were mixed and blended and sub- 
SSiTlSS: astTprepar/a mixed web having a specie weight ^f^T ~* 

* "VSSZZ ^^^^^^^^^ ~" 
(1 .5dx45mm) only was prepared. 

Preparation of I A/BVB-Multi- Laver Body 
45 The A/B-mixed web was bid on top of the rayon web of the B-component layer, and subjected to a hfcr^pressure 

watelie^^ 
formation. 

so Sinterin g Treatment 

The above multi-layer body was subjected to a sintering-treatment at a temperature of 1 80°C by urinpin iron in 
the same STy as the one in Example 3. so that a pliant sheet whose surface came to be a Mm was obta.ned. When 
!^Z££. «» surface of the A-com P onent layer of this sheet, water was instantaneously absorbed. 
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(Example 7) 

Application to Raw Material tor Surgical Gown Having Biobarrier Property: 
Preparation of Raw Materials for A-Co mponent Laver and B-Comnonent Layar 

A silicone resin was added to a combination of PP/PE so as to prepare a tow of a fiber having water repellency and 
cleavage property (trade mark -DF-72" made by DAIWABO CO., LTD.), and said tow was cut into a size of 2dx5mm in 
such a wet state as said tow was wetted with water containing a surface active agent, so as to prepare a chip as a raw 
material of an A-component layer. 

On the other hand, as a B-component layer, a spunlaced nonwoven fabric OOg/m 2 ) was prepared, wherein an anf- 
bactenal polynosic rayon (trade mark "KITOPOLY" made by FUJIBO CO., LTD.) having a size of 1.5dx35mm was used 
as a raw material, and subjected to a water stream entangling so as to obtain said nonwoven fabric. 

Preparatio n of Layered Product of A-Componerrt Laver and B-Component Lavar 

The above fiber having cleavage properties was made to be slurry, and was passed through a wet defibrillator for 
pulp so as to prepare a slurry of an extra fine fiber. On the other hand, a cylinder paper machine was used to provide 
the above spunlaced nonwoven fabric along a cylinder mold, and the slurry was provided thereon so as to term a mat 
of extra fine fibers. The mat was about SOg/m 2 in weight. 

Then, the mat was freated by using a series of nozzles having hydraulic pressure of the three steps of 40kg/cm 2 
60kg/cm and 80kg/cm z in a wet state; the surface of the spunlaced nonwoven fabric and the extra fine fiber were 
entangled; and then was dried with a Vankee drum dryer, so that a layered product of the A-component layer and the 
B-component layer was obtained, which had a surface gloss and was in a film state, while the morphology of a fiber was 
also observed therein. 

Sinterino-Treatment 

The above sheet was passed through a hot calendar-roller having a satin finished surface, and subjected to a sin- 
enng treatment at a temperature of 160O°C under a pressure of ISkg/cm 2 . so that a soft sheet whose surface was 
transformed into an artificial leather state was obtained. 

Estimation of Characteristics of Sintered Workoiece 

According to a method as mentioned above, the following properties were examined: 



• Air-Permeability 


15 sec/1 OOcc; 


* Water-Resistance 


100 mmH2 0; 


• Contact Angle 


105 degrees (Water repellency was observed); and 


• Bacteria-Permeability Test 


(Kind of bacteria was Rdiminuta oniy). 



Results are shown as the following Table 4. 



Table 4 





Number of Bacteria (Pieces) 


Time(hours) 


0.5 


0.1 


6 


Sheet Before Sintering (Multi-Layer From Yankee) 
Sintered Sheet 


Approx. 10 3 
0 


Approx. 10 3 
0 


Approx. 10 4 
0 
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To ct <nr Aoolic nti"" * n fitirgical Gowns 



ehoot anri a wearing test was carried out, according 
Surgical gowns were sewn with the above porous «^ witn a Conventional common nonwoven 

towhTcheach^ffivesurgeonsputonthe^ 

fabric gown (made by SONTALA LTD.V Accord^^ ' 1 ™o^Ta gown while a dose and/or sultry feelmg .s little ML 
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(Example 8) 

Application to Diffusion Sheet or Absorbent Sheet: 
Prpparation o f A-rtninpnnent ^ er 



35 



40 



preparaiip ri ui r>-^i ■ > — 

*ap^ — ^-^S^ 

ri|||1nl ,„ rn , ...m i i- .m^rinH^^mtUm 

less neT and a B-<»roonant Byer ol «0»W «as ^J^^Zn tM, te ^s ware furthar subjected to a 

layer was formed. 



f i-nu r^^. nut i- iii -nr -1 rl 'H— 1 Na ° wn 
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Applicant" l^ii nr --^ — 

papa,, a m* as shown H> Fw»*s 2 and ^JKT^S d^rd lha lop shaat (52). »l 54 *o«s an 

ttZttZT^^~£± — — - - — - 1531 - " 

wa^Sa^an^^area-^aonta*.^.^ 

u « Pini.ro ?<> was Dreoared. This absorbing bar 
A surgical body-f lu« absorbing bar having • "J3ToS?i cSL spunbond made by 
comprises a bar body (61) whose tp ~J^J^£%L f ilm (63); and the entered porous compose 
NIMUTA CHEMICAL, LTD.); a ^sue paper (62) a P"W£»^ ^ pgper (62) coated 
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ing speed, shape-holding property of the tip. the prevention of the occurrence of lint. 
Preparation of Multi-Layer Bony (II) Opined hv Cmct^ of M „| ti , auor Rw)y (l) 

POtaLTunf^ 

mutti-layer body (I) was maintained a SS^JS^^^ ^ ° f 0ne minute ' - hereafter the 
into a CMC. Then, the multi-layer body (0 wEmersed in T^?™^ , S ° 35 to be partial,y ^nsformed 
methanol of 100%. The deoree oStrtuZ ITZk 1 f ° US methano1 solution of 70% - and ™& dried with 
this CMC-treated aSS^^^. ^ was ° 47 - pure-water absorbing amount of 

Sinterinq-Treatment nf M. j|t,-Laver BnH Y fii) 

film. and had a coat-pap*.*, „4ig7 ^ ' " ,hm «*- 1 ™* ™» - deforma imo a 
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film, and had a coat-papeMike morphology. 
(Example 9) 

20 Partially Sintered Formation in Which Top Sheet. Absorber and Back Sheet Are United: 
Preparation 0 f fif °f* hino Bar* Sha^ 

»,ratc^^^^^ 

as . B^omponant layer in ta iJSS TSite « l -"'»l--«<«» nonwcan Ittta*. 

Preoaratinn nf A-r^m ppnenf | ^ y or 

A spunbond (trade mark "ELVES* made by UNITIKA LTD * :>fi«/m2x * * • • 
prising polyester as a core and polyethylene as a M waTp'rep^ * ^"^^ f *« corn- 

Partially Sintering . Treatment of A-Onrmonent ■ ^ p.r o mponpnt , auor 

O^oS^ +*> a'ong the above-mentioned channel 

made by SANYO ChIm.CAL ^^J^^^^^^^ .f» SAP ™* ™-3000" 
cellulose section (the B-component layer) o the ta^hf^ . ^f' 16 c °"P"sing peat-moss and acetate; the 
a temperature of 80°C u.tfeT*eiuTe o £££ K ! theret ° : and ccnl « t areas heated at 

theA-^rnponentlayerw^^ 

whole was compressed in a cooling state so as ta hi 5£H^w £ ? * W ' ke S,ntered areas - hereafter, the 
composite of S«*«*^^ T- *~" in figure 16(a). The 

a *°*errt having a polymer a te ^^^ 

as i, the r ve crest was stood erectly. Actual!, thelSs^ 

Since ^ " 6(3) t0 SUCh 3 81316 38 riS6n due to a ^ a shown S £? ST ""^ C ° mPreS - 

S,nce the wave crest portons are hydrophobic, there is no liquid leakage from th "XZ and tine sWno, a 
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(Example 10) 

p otion nt A-c - r-" 1 ' aupr and n-r^w™* ^ 

rayon SOg/m 2 having 1 .5dx45mm was prepared as a 
B-component layer. 

nomine eompn*, lh.ee hifln-pr^ure » ' M * ft? 

Moat Contra ^™ and Sinterinn-Treatment 

name) <oa«n» M been applied art a ^^^ZSSS^Lim lao* couB make oontad «» fte 
a pressure of 4*0*™* so thai M « surtaeeo ^Seslfcone rubber roller. Thereby A-ccnponent and 

^TeT'ed^ 

i itiii^atinn for e°™>'° Member of Vrtcro Zipper 

Thesurface of *e B-component^ 

whose surface has many hook-shaped pncMes of « velcro zipper while said formed film 

wherein sa« surface of the B-component lav * r of coupling and was an exceHent one. 
was used as a male member thereof. diaper in WhiCh ^ 

incidentally, when said composrte sheet .s used as finding a^ ea patch-shaped and to bind the same 

ite sheet is used as the female "™* er ^ 
toaback sheet orthe like by usinganadheswec^ 

a prelreatment in the process of an adhesive-compound coatng. 

A muHMayer sheet having the to.ded surface in ^P™ ££ 
structure thereof and an instantene^s abso*ent of ^^S^^d in an large amount to 20g/1 OOcnf 

the hollow of the mufti-layer sheet (71) so as to be jSSEn treatment. Since the powdered polymer 

has a fold loop-shaped surface while the surface is subjected to a sintering 

(72) is easily florid off in a state as rt * a ^rt^ot^^^ill^arro^. and thereby, the movement of the polymer 
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kkss a s^^eKsrr: in f some m Aiternativeiy - the ^ * - « 

is further improved. ' S ° th3t the effeCt 0f prevent,n 9 the fallin 9 of Peered polymer (72) 

5 (Example 11) 

Sintered Porous Composite Sheet Combined with Cellulose Absorbing Sheet: 
Preparation nf A-T^n^ i Jvef anri r.^^^ , nypr 



A spunbond nonwoven fabric (trade name "ELVES" made bv UNITIKA im • ~~ • - 

fiber filament was preoared as an A-mmn™,^ i»„~ u . " Nl 1 LTD - 25 9/m <£ ) comprising a bicomponent 

/ethylene as a JTXXJSi SXash^ 

Oji Paper CO..LTD. was prS as a B co™nn° „t f TEXEL " ( " ^ ^ 0f 1 °°^> made b V «n- 
which was formd by stXe^nc a ^SS^V^ " ' *■**"»*' -»«»*B Serial 

whose physical prope^^ZL ^ ^ ^ W3S exCe " ent in dimensio ^ **K and 

Conjugation and Sintfrinn-Trontmut of A-flnmp ♦ Lavr »nrf p^w.^ , nypr 

180-C under a bod^ESSJI^rJS ^ST^ . M an ir0n * 3 tem P^ of about 

ponent and 8X ^1^ ^ ° f one ™«* A-com- 

This sheet had a SLmSIS 2 fmm ' sheet having a surface gloss was obtained. 

Water Hplriinr, Propprty , nrl | m n.rt Prnn 0rt » * ^ rn „ e ^ 

» for these performances are « f fSoJs ' 0m abS °' tmg ' ay6r Was Ms observed - results 
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Water-Absorbing Speed 


2sec/100cc 




Rewetting 


0.0 1g or less 




Dust from Workpiece 


0.0 Igor less 



45 



40 Application Of Chemical tn fii m fT j PQrn „ s rvugp fflff 



Application tn WlDPfi fnr P.lg ff n p ? ^ m 



nop^fw^eo 65 ^ 
• was observed. Furthermortmofst^^ '^^^^^1^^ T*'" 9 *° m "* ** 
posite sheet is also excellent wiping property ' and " W3S demonsfr at«f that the com- 
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(Example 12) 

Top Sheet in Which Bicomponent Fiber Incorporated: 
PrPrn ,atinn nf H ydrophobi c A-Hnmponent Layer 

lency. while no water-permeability was observed under normal pressure. 
p, apa r ^inn of Hvdrophi "'- R-r.nmponent Layer 

w ^ t T m3 ^pnt nf A-Car p"""* ' "v* B-Comppnent Layer 

25 such a degree such a surface destruction was caused. 
Ap plir.atinn to Diaper 

structure as shown Figure 23 or 24. a c a rP enit verv sDeedv water-permeation 

^dia^an^^ 

ar«J absr^on were observed from the altered MB °™%™™^ _ %Mmm getting at an absorbing area 

40 excellent. 
(Example 13) 

Application to Food Packaging Material: 

A A-component ,a*r and a SS^^XSSS^ « 

having a gusset, wh* had a volume of ^^^^ household electronic oven tor a period 

S^Cr Sal^r^^nrr, wa, « man „ened. Cedent,,. ne,he, 
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adhesion of water-drops on the surface of the content nor a ding-state thereon was observed, and a soft and full state 
naa Deen maintained. 

(Example 14) 

5 

Application to Sanitary Materials 
Preparation of Hydrophobic A-Component Layer 
10 A hydrophobic PP-spunbond nonwoven fabric (18g/m 2 ) prepared. 
Preparation of Hydrophilic B-Component Layer 

,s bv riSf 1 rnf l^H, C3rd " Web ° f 309/m2 COmpri ' Sing 50% 0f a bi <=°"Wnt «ber (trade name "ES Fiber" made 
} dX5lmm 5 ° % * 3 P0 ' yeSter fabric (trade rame "BACTEKILLER" made by KANEBO LTD ) 
!lffn2 , prepa J red • Wherei " 8aW bicom P° nen » *» comprised PE/PP and was that of a sheath/core type- and 
sad polyester was made to be hydrophilic by treating with a surface active agent and contained silver arSzeS. 

Sintering-Treatment of A-Component Layer and B-Conponent Layer 

corrJri s e in a ^ V ^°T ne ? t **" ™ ^ * *" ab0V9 ^" com P onen * layer, and passed through pair-rollers 

nrS^ ?L COmb ' nat,0n 0f a paper ro,le 3 r and a chromium P'ated roller at a rate of 1 0m/min. while both layers were 
pressed under a gage pressure of 2kg/m 2 so that the A-component layer could make contact with the heated roller 

teSCtne? plated rol,er had b " n heated 10 a surface temperatufe <* 120 ° c - ^t^ySZT^: 

taJ^ l e K U !!: th f t !? aG * °u the A " com P° nent la V er deformed into a film, while the surface of the B-component 

t af^^ proper,y in an antibacterial test acco * in9 to Shake flask ^ 

same s^ct- If " 3 ^ ^ "Tf" 1 eX3mple was j ™»P«*ed into an adult diaper having the 

S3 f * 8 commeraal one - ,he s °eet was arranged so that the surface of the A-component teyer 

^hee^rnL 8 ^ 

of a three-times speed test which was carried out at 30-minute intervals were as follows: 
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First Time 


lOOcc 


25sec 


Second Time 


100cc 


33sec 


Third Time 


lOOcc 


40sec 



45 



SO 



ance 



Incidentally, a rewet value after third absorption was LSg/IOOcm* which showed a remarkably excellent perform- 



Utilization as Cushion Material of Diaper 

Bnu n^Tn?Sl di n °Iif " SiZe ^ COmm0n StrUCtUre that 30 absorbent is man ^ inside «" e toP s^et of PP- 
fiMmm'sntb «"« P^ent worlong example was inserted between the top sheet and the absorbent so that the 

iT^nT^r.T*^ "* *• t0P Sh6et and ** *«**«■«* layer can make contact with the absorb- 

S,™ » "S 0 " ^ SamP ' e ^ CarriSd ° Ut lncidenta »* *» Wank was a common one with no sheet 
ot me present working example. 



« Table 5 



Absorbing Speed (sec) 


Sample 


Blank 


First Time (50cc) 


18 


28 



22 



EP0 841 156 A1 

Table 5 (continued) 



Absorbing Speed (sec) 


Sample 


Blank 


Second Time(SOcc) 


25 


38 


Third Time (50cc) 


32 


45 


Rewetting (g/lOOcm 2 ) 


1.6 


2.6 



Fromtheabceresu.ts.rtisapparentthat according to the incorporation of a sheet in the present worWng example, 
absorbing speed is remarkably increased, and rewetting is controlled. 

(Example 15) 

Application to Blanket Cover and Sheets Used in Hospital: 
Preparation of Hydrophobic A-Component Layer 

50% of a PET fiber of 1 .5dx45mm. 
Preparation of Hydrophilic B-Component Layer 

KITOPOLY) made by FujiboseW Co Ltd.) ol f 1 ' - 2d gmm. and wefe ^ 

thermo-united with each other. 

Sintering-Treatment of A-Component Layer and B-Component Layer 

whole wereflat and soft, and very little had a rough nap and * A test in which the 

in water-absorbing property, and in «*^J"'2^ used in a hospital. 

(Example 16) 

Application to Meat Package and Tray: 
Preparation of Hydrophobic A-Component Layer 

^ • onn/ m 2 /trorip name "ELVES" made by UNITIKA LTD.) comprising a bicomponent 

layer. 

Preparation of Hydrophobic B-Component Layer 

cno/ rst a PP/PPT-bicomoonent fiber of 2dx45mm which was denatured to be 

hydroph^^ 

treated in a hot air conveyer, so as to prepare a through-a.r-bond nonwoven fabnc of 30g/m . 
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Sintering of A-Component Layer and B-Component Layer 

■ Th ? ^ Ve ; m u enti0ned ^"Ponw* "aver and B-component layer were laid together, and passed between a chro- 
rmum-plated roll heated to have a surface temperature of 1 50-C and a paper roll at a pres^ ure^Sc^ wTthe A 

Ts^ 

™T ? A-component layer became a film and the B-component layer side kept the non-woven fabric nature 
of thl^T PS T; able C ° mP0Site Shee * haS exce,lent in *«" Permeability from the top Ito^.XSS£ 

w^ Zh ~1 Tk ? b88f for Steak was put fhereon - and ^PPed with a wrapping film Adefrost operation 

was conducted by leaving ,t at a room temperature for 4 hours. No drip and color change on the cut beef w^sfouS 

(Example 17) 

Application to Super Thin Sanitary Napkins 
Preparation of Hydrophobic A-component Layer 

tured A bv a iS2 7!f t f h A_COm P° nent ^ 3 ftree ** er n0n " woven fabric < trade ™™ "UNICELL" manufac 

I^LI! COmPnSeS ^ SUrfaC6 ^ ° f PP f ibr " burst f ibers and * cor * layer of PET filament web 

with these layers being integrated by heat and press. ™ameni weD, 

Preparation of Hydrophilic B-component Layer 

CEL^ma'nu^ (trade name "CM modfied TEC- 

e k !^ ^ y SH,NOJI - c ° )' wri| ch consists of a non-woven fabric obtained by water entanalement of PP 
spun bond (12g/nf , with wood pulp (SOg/m*) and subjected to treatment for carboxymeWatic ! 

Sintering of A-component layer and B-conponent layer 

h^tS?! 16 ? ?^ mp ° nent ' ayer the B - com P° nen t 'aver was laid with its spun bond surface contactinq and an iron 
oftf A l ? ° W3S Pr6SSed at ^ SkleS °' ,he A ^nent layer and B-componTntla^rS" STsurfaS 
^ ' ay ! r WhiCh b6Came as fi,m "« *<> ^atment for causing me sunJce uneSn 

I? 3 BpU ^ Permeafon and «** absoLTp^perty. 

andg^s^ 

Furthermore, for the purpose that the balance between stain free property and porositv is imoortant it i« « .tahi* 
entire surfaces of the A-component layer and B-component layer and having pores 91 to have a solid cross-section Th* 
P-Tdea'S 

dref Z ^ - TarTZZ^ T T*' **** l ° ^ 900d aPp,iCab ' lity for wo ™ «f chil- 

Z L*! H f P ° aV °' din9 ° l0Se conlact 1,16 sWn <* *• h ^an body due to uneven surface as well 

pores 91 are not necessarily penetrating through the sheet, and may be a deep emboss. ™reiore, tne 

so (Example 18) 

Example of a Combination with Absorbent Sheet 
Preparation of Hydrophobic A-component Layer 

55 

by yum^T^XT 7 biComponent ,pu * ond non - woven fabric (trade name " ELBES " ™^<*»* 
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Preparation of Hydrophiiic B-component Layer 

upper absorbent polymer (SAP) "as W*. "f '^i If ^ ^trt^rtSmm viscose ra»on fibers was 

spaces between fibers were filled with SAP. 

Sintering of A-component layer and B-component layer 

Water-Absorption Test 

me shoe, o. «s Example »as iaid o» a ^ — M «, * ^^JjSS^ftK JES 

and pressed to become a lilm. j rt u rteni * a t c it iennssible to combine an antibacterial material 

at the surface. , canitarv naDkin comprises a tubular sheet material 2 in 

meable material. _ . tMS « ft „ mnri . 6S an A-comoonent layer 2A of hydropho- 

SCoen, B ,e, are rrla., Neara,e4 by »« »*^««» ^'^ScXS^ *,« axis, Wep«=«*,. 

Fkjores 33 arv> 40 show another f^^^^^S^^S So5U> a coronal stuc- 
lengthwise direction of the absorbent body 30. mrfioijration nav j n g a longer length than and substantially 
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Optionally, wings 41 may be provided to extend outside from the side edges. 

As seen from the cross section shown in Figure 41. the controlling unit 40 comprises, like as the embodiment 
shown in figures 39 and 40. an A-component layer of easily fusible material and a B-component layer having a higher 

portons 42 to form a liquid permeable area. The sintered liquid permeable portion has a low hydrophilic property but a 

large liquid permeability as mentioned above. ^ ' 

• Pa ^ f th f K A - com P° nent laver form s strip-like cuffs 43 extending from both sides, and at inner end of each cuff 43 

£2 T T m ' 44 SUCh 88 mbber There,0re - the Cuffs 43 wi " stand in the ™» form 
a bamer as shown ,n Rgure 38. Numeral 45 depicts a pressure sensitive adhesive layer provided on one surface of the 

^ wincjs 4i. 

thr^iflS?* 6 ? artC,e ,! h0wn in Raures 3 9 - 41 ' supplied on the controlling unit 40 will penetrates 

ent body 30. Ewr when a larger amount liquid is supplied over the absorbing ability, side leak will be prevented by the 
side barrier formed by cuffs 43 posttioned at both sides of the liqukl permeable area 1 1 . In addition. tne wings 41 arS 
' I . .u by eXtenSi ° n 01 the A-^P 0 ™* 'ayer 40A in which the liquid permeable area 42 is formed so 

that these components can be prepared using a smaller kinds of materials compared to the conventional products' 

Industrial Anplirahilify 

mat^h b6en P ° r0US com P osite sheet of the Present invention comprises a combination of two kinds of 

JT? L^T Sfrl f UrS bU< haV,ng different ** MH * and at ,east P art 01 4,16 •*»** ^sible material is per- 
by^ool!r!g SPaC6S °' 1,16 P ° r0US mat6rial h3Vin9 hi9h th6rmal and pressed to fil1 "P and 

c h. ™ erafore> by se,ectin9 the kinds of materials - a "d condition at melting and pressing for filling for sintering it is pos - 
sible to obtain a porous composite sheet having various porosity over wide range and desired characteristics 
Ho. . Es P e . aa,,y • f co"*" 1 *™ of afirst layer of hydrophobic material and a second layer of hydrophilic and porous mate- 
rial is optimum for various samtary articles and medical articles, since the composite sheet has a proper perrneS 
to air or moisture, and excellent draping property. ywmedoiiny 

nh^jTK"™ 6, in th t S 8int8 ? d P ° r0US com P° site ^ of present invention, excellent biobarrier property is 
obtamed by using a water repellent micro fibril layer as a first porous layer and a hydrophilic cellulose layer asa second 

KS/EL 5,1661 h3S 3 ^ b0barrier property sui1ab ' e for ^LceSat 

^ drapes -. masks and «» 'i^ Also, such compositeshee^ 
cleaners due to its mult-layer micorporous structure and good dust preventing property. 

In addition according to the method of the present invention, it is possible to manufacture the above sintered 
porous composite sheet easily and in an industrial scale. sniereo 

Claims 

1. A sintered porous composite sheet, comprising an A/B-component layer in which A-component having easily fusi- 
Srm1^.^Sr ^ rela1iVe ' y ^ **** 38 " B ™ 

2. A sintered porous composite sheet, comprising the two layers of: an A/B-component layer essentially consisting of 
™?IT° ne , !T 9 Y fUSib ' e and a B-component having relatively higher thermal stability as 
the^Sfor'IL^ A '° Omp0nent ° ein9 Sintered t09ether and coexistin 3: and *M B-component layer having low 

3. A sintered porous composite sheet characterized by having a structure in which a first porous layer is laid on top 
of a second porous layer, said first layer comprising A-component which has easily fusible properties, said second 
layer comprising B-component which has relatively higher thermal stability as compared with A-component 
wherein sad composite sheet comprises the three layers of: an A-component layer which is molten and resJidified'- 

5. A sintered porous composite sheet according to any one of claims 1 to 4, wherein the temperature difference of the 
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fusible temperature of A-component and the melting temperature of said B-component is 30O C or more. 

6. Asirteredporouscom^^ 

component in said first layer is molten and migrated into sad A/B-component layer. 

7. A sintered porous composrie sheet according to any one of claims 3 to 6. whe rein said first layer is a nonwoven 
fabric sheet comprising melting synthetic fibers. 

8. A sintered porous composite sheet of any one of clams 3 to 6. wherein sad first layer k a nonwoven fabric sheet 
comprising easily-melting polyolef ine fibers. 

tively fusible resistant polymer is used as a core material. 

used as a sheath, and polyester is used as a core. 
«. A sintered p»,o« eon^e ~^*ZZ^Z^E™£E22- 

yester is used as a core, 
stability. 

14. Asintered porous compose sheet according to daim 4. wherein said second ,ayer is a water-absorptrve nonwoven 
fabric comprising cellulose fibers. 

15. A sintered porous compose sheet according to Cairn 4. wherein .aid second .ayer is a wood-pulp sheet which is 
formed according to Airlaid method. 

16. A sintered porous compose sheet according to claim 4. wherein said second layer comprises a nonwoven-fabric- 
like web containing high water-absorptive fibers. 

17 Asimeredporouscsrrpc*^ 
' merely on a part of the surfaces of said first and second layers. 

1 8. A sintered porous conposlte sheet according to cUm 17. wherein said Entered srtes are in the form of a continu- 
ous line or a continuous narrow strip. 

1 9. A sintered porous conposite sheet according to cteim 17. wherein said sintered sites are dispersed in the form of 

dots. 

sSw lrcotd layer at troughs which are between said crests and mutually adjacent to sad crests. 

21 . A sintered porous composite sheet according to claim 20. wherein sad sintered sites are in the form of a continu- 
ous line or a successive narrow strip. 

22. A sintered porous composite sheet according to claim 20. wherein said sintered srtes are in the form of discontin- 
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10 



15 



20 



uous lines or discontinuous narrow strips. 

23. A sintered porous composite sheet according to any one of claims 2 to 22, wherein another sheet is further jointed 
to said second layer. J 

24 ' sheers P ° r0US C ° mP0Si,e aCC ° rding t0 ° laim 23 ' Wh6rein ^ an0,her sheet is a "^-impermeable 

25. A sintered porous composite sheet according to claim 23. wherein said another sheet is an absorber. 

26. A method of producing a sintered porous composite sheet, characterized by the steps of: 

mixing a fiber material which A-component having easily fusible properties comprises and a fiber material 
which B-component having relatively higher thermal stability as compared with said A-component fiber com- 
prises, so as to form a first porous layer in which said fiber material of A-component and said fiber material of 
B-component are mrxed. while a second porous layer is formed, which contains both said fiber material which 
A-component comprises and said fiber material which B-component comprises, wherein the content of said 
fiber material wh.ch B-component comprises is larger than that of said fiber material which B-component com- 
prises, ano 

superposing said first layer and said second layer, and thermal treating said first layer and said second layer 
under such a temperature condition that A-component is hot-molten while B-component is stable and under 
pressure, and then cooling and solidifying the same, so as to two layer comprising an A/B component layer and 
a layer wh.ch is rich .n the content of B-component layer having relatively lower heat-changes 

27. A method of producing a sintered porous composite sheet according to claim 26, wherein said fiber material com- 
prising sa.d A-component and said fiber material comprising said B-component are selected from synthetic fibers 
chemical fibers and regenerated fibers, respectively. symnenc troers, 

28 ' ^^S^^^l^Tf P ° r0US COmp ° Site Sheet according 10 claim 26 or 27 - wher *in a mixing ratio(A/B 
n£\ * r J? * Wh ' Ch A - com P° nent in ^ first 'ay* comprises to another fber material which B-compo- 
nent in said first layer comprises .s 0.5 or more; and A/B ratio in said second layer is 1.0 or less. 

29. A method of producing a sintered porous composite sheet, characterized by superposing a first porous layer and a 
second porous layer, said first layer comprising A-component which has easily fusible properties said second layer 

t^^H B ;T POTe ^ WhiC ? ^ re ' ath ' e,y W9her ,h6rmal as «W* * A^SmSSK 

treating sad first layer and said second layer under pressure and under such a temperature condition tha A corn 

S'!^ while , B -conponent is stable, so as to melt A-component and nTove A-compoJert Z B-Sm- 
ponent. and thereafter cooling and solidifying the same so as to form the three layer of a molten and resolidified A- 
component layer. A/B component layer, and a B-component layer having low thermal changes. 

30. A method of producing a sintered porous composite sheet according to claim 29. wherein said first layer is a poly- 

TlrZ ^2 n0nW °T havinQ eaSily fusible propert ' es: second tay» * a wood-pulp sheet which 
is produced by form-ng a fibers mat from a fibers-dispersed liquid havingawood pulp as a main c^eTaS 

4 S ,X f ^ T ther l aft ! r deWa,erin9 and dryin9 816 ^ wherein ^ tner ™' treatment is carried out 

« in the temperature range in wh.ch cellulose is not thermally decomposed, and followed by cooling. 

31 " ° f Pr0dUCi * 9 ! Sint6red P ° r0US C ° mp0Si,e Sheet aCCOrding t0 claim 29 - wnerein «*» «<* 'ay* and said 

^ 7T* entan9,ed * 3 high -P ressure *•"» * ^ter or a needle-punch, and mixed so afto 
form three layers of a layer consisting of A-component, a mixed layer of A-component and B-component and a 
so layer consisting of B-component; and said thermal treatment is carried out 

3Z iZlS? ° f Pr °t, dn9 8 f^f P ° r0US C ° mpCSite Sheet according t0 claim »■ wherein said first layer is a spun- 
bond nonwoven fabric, and sad second layer is a pulp fibers mat; said first layer is subjected to a jet of a high-pres- 

55 T ? 3 T m ^ S ° 35 10 * b6tWeen Spunbond ^ and P u| P-«bers of said secoJd layer 

55 and said thermal treatment is carried out. y ' 

33. A method of producing a sintered porous composite sheet according to claim 29, wherein said first layer is a doJv- 
olefme synthetic fiber web having easily melting properties which is obtained according to Card method, arxl said 



25 



30 



35 



28 

DOCO <E= __D841155A1J_> 



EP0 841 156 A1 



by cooling, 
sections. 

on the troughs of said pleats. 

comprising a hydrophilic material which is positioned close to sad first layer. 

said first .ayer and said second hydrophilic layer contain a common component comprising an easily fusHe 
SdtS Sr and said second hydrophilic .ayer are bonded to each other at sintered sites which are formed 
whereby sad composite sheet has water permeability at sa.d entered s,tes. 
37. Awater-permeab,ecomposrtesheet of c.aim36. wherein said common component is a fiber materi^having easily 
fusible properties. 

pared with said sheath as a ore. 

said second hydrophilic layer only is treated to have hydroph.licity. 
40. A water-permeable composite sheet accorolng to any one of claims 36 to 39, wherein said compel sheet has 
openings which are provided at said sintered sites. 

«. An ateorte, a ■«*«^^^S!SSS EE 

inner-shed correrises a M h»*»ph*K po™» ^^r^saidSS lto£r being positioned on the inner 

Si" and said second hydremic lay., »*.-Ba»" » «~ *■*•"• 
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dfreS a " y Sinterin9 S3id fifSt hydf0ph0bic layer and second hydrophitic layer at the center area in a cross 



46 ' mm^ZTV^V 0 C ' aim 45 " Wherein said ^ uid -control unrt is jointed to both sides of said liquid- 
permeaWe See, "^"Permeable cuffs which are extended so as to cover both edges of said liquid- 

47 ' 25S2S SXSprS^ said liquid - contro1 un » has ** ^ « * 
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FIG. 1 
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FIG. 2 
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FIG. 3A 
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FIG. 3B 
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FIG. 4 
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